INTRODUCTION {#sec1-1}
============

According to the last report from the NARI 2006 (National ART Registry of India), recipient cycles were performed in approximately 12% of all ART cycles. In 50% of recipient cycles, a dedicated donor was stimulated and rest of 50% recipients had egg sharing with a patient. Pregnancy rate was 42.1% and 36.1%, respectively. The success of oocyte donation may be influenced by various factors including age of the oocyte donor, quality, and number of embryos transferred, age and endometrial receptivity of the recipient. Implantation rate is considered the most sensitive and accurate variable and should serve as the basis of assessment and comparison for studies of uterine receptivity.\[[@ref1]\] The current study aims to identify recipient-related variables that may predict the pregnancy outcome in order to optimize results of an oocyte donation program.

MATERIALS AND METHODS {#sec1-2}
=====================

A prospective study of 270 recipients, resulting in embryo transfer as a result of oocyte donation, occurring from March 1, 2010 to March 31, 2011 at a private tertiary care IVF clinic. All regulatory policies regarding oocyte donation were observed including the signing of appropriate donor and recipient consent forms required by The Indian Council of Medical Research (ICMR) guidelines for oocyte donation were obtained. In all anonymous egg donation cycles volunteer donor aged between 21 to 31 years were recruited. A donor\'s oocytes were shared between two recipients provided that each recipient received a minimum 7 oocytes. A complete medical and past reproductive history of all donors was reviewed. Ovarian reserve was assessed by baseline ultrasound for antral follicle count and ovarian volume measurement. All recipients, their partners and all donors underwent serum testing for ABO Rh, human immunodeficiency virus, syphilis, and Hepatitis B and C, and were subjected to a psychological evaluation. Recipients above 40 years were referred to a physician for medical fitness before starting treatment. Donors were stimulated with recombinant FSH (Gonal-F, Merck Serono, Switzerland or Recagon, Organon, Ireland) from day 2 of their menstrual cycle with a dose of ranging from 200-225 IU. The GnRH antagonist Ganerelix (orgalutran, Serono) was introduced according to a multiple- dose protocol (0.25 mg/day) when a leading follicle of 14 mm was present. Triggering was performed when at least three follicles of 18 mm were present, with 250 mcg recombinant HCG (Ovitrelle, Serono, Italy). The oocyte retrieval was scheduled 35 hours after triggering.

In all recipients, a mock cycle with estrogen priming for mid-cycle endometrial thickness was studied and hysteroscopy was done only if indicated. The recipient\'s age ranged from 23 to 55 years (mean age 37.5). An average of 2.8 embryos were transferred per recipient. Synchronization was achieved between donors and recipients cycle as shown in [Figure 1](#F1){ref-type="fig"}. Cycling recipients were put on oral contraceptive pills and daily administration of 0.5 mg sc of leuprolide acetate starting on the 17/18th day (when 4-5 pill are left) of the previous cycle. The hormone replacement therapy was started on the 2nd day of the cycle if patient was down regulated (confirmed by SerumE2 levels, if less than 30 pg/ml) and increasing doses of oestradiol valerate orally (Progynova, Schering AG Berlin, Zydus Healthcare India), which was given as follows: 2 mg twice a day for the first 4 days of the cycle, followed by 2 mg thrice a day for the next 4 days. Dose was increased to 4 mg bid, i.e, 8 mg /day only if endometrium thickness was less than 8 mm on 10^th^/11^th^ day. Same dose was continued until the oocyte donation was available. Non-cycling patients were started with hormone therapy without any down regulation. After a minimum of 11-12 days of priming with estrogen if endometrium thickness was appropriate, recipients were advised administration of intravaginal progesterone puregest (Sun Pharma) at the dose of 200 mg, three times a day beginning from the day of donors pick up. Embryos were replaced on the 2nd or 3rd day of progesterone supplementation.

![Endometrium preparation protocol for recipients](JHRS-5-252-g001){#F1}

Each anonymous donor was matched phenotypically with one or two potential recipients so that each recipient received minimum of seven oocytes. The match of a specific donor with a specific recipient was based on chronology of completion of requirements and similarities of physical features. There were no program requirements that contributed to the matching process. Therefore, it is unlikely that any bias existed in the matching process that might account for any of the differences detected between recipient groups. Mature oocytes were classified as metaphase II at the time of aspiration. Intracytoplasmic Sperm Injection (ICSI) was performed for all. The resultant embryos were rated in the laboratory according to their morphologic characteristics and blastomere number on day 2/3 after oocyte retrieval. In the current study only grade 1 embryos were transferred. At 14 days after the embryo transfer, a blood test for ß-hCG assessment was performed and if positive, transvaginal ultrasonography was performed one week later to confirm the presence of a gestational sac. Estrogen and progesterone supplementation was continued until a negative pregnancy test or, if a pregnancy had resulted, through 12 weeks of the pregnancy.

Data were evaluated as chi square analyses with comparative significance determined at *P*\<0.05.

RESULTS {#sec1-3}
=======

The clinical pregnancy and embryo implantation rates of the oocyte recipient group were 95 of 270 (35.18%) and 150 of 780 (19.23%), respectively, resulting in 48 (50.52%) singleton, 39 (41.05%) twin, and 8 (8.42%) triplet gestations. Of the 95 pregnancies, 85 eventuated in ongoing pregnancies (31.48%).

Clinical pregnancy was defined as the presence of at least one intrauterine gestational sac on ultrasound in the first trimester. The implantation rate was calculated by dividing the maximum number of gestational sacs seen on ultrasound in the first trimester by the number of embryos transferred in the corresponding cycles. Ongoing pregnancy was a pregnancy continued beyond 20 weeks. Miscarriage rate was the difference between the clinical pregnancy and ongoing rates divided by the clinical pregnancy rate.

Recipient age {#sec2-1}
-------------

While evaluating the relationship between recipient\'s age and pregnancy rate in four age groups, a significant decline in the ongoing pregnancy and implantation rate was noted in recipients above 40 years of age (*P* = 0.001). Clinical pregnancy rate also decreased above 40 but was not found to be statistically significant. Miscarriage rate increased in recipients above 40 years \[[Table 1](#T1){ref-type="table"}\].

###### 

Clinical pregnancy, implantation rate and ongoing pregnancy rates relative to the age of recipients

![](JHRS-5-252-g002)

Endometrial thickness {#sec2-2}
---------------------

Pregnancy rates of all recipients who underwent embryo transfer were calculated at each measure of endometrial thickness. However, none was statistically significant as shown in [Table 2](#T2){ref-type="table"}. Embryo transfer was not done in current study if endometrial thickness was less than 6 mm.

###### 

Clinical pregnancy, implantation rate, and ongoing pregnancy rates relative to endometrial thickness of recipient
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Day of embryo transfer {#sec2-3}
----------------------

An increase in clinical pregnancy, ongoing pregnancy, and implantation rate with Day 3 embryo transfer was demonstrated, although it was not statistically significant as shown in [Table 3](#T3){ref-type="table"}.

###### 

Clinical pregnancy, implantation rate, ongoing pregnancy rates relative to the day of embryo transfer

![](JHRS-5-252-g004)

Although number of cases with two embryo transfer was less in present study (30 out of 270 cases), transfer of two embryos resulted in lower multiple pregnancy rates with no triplet pregnancies. However, clinical and ongoing pregnancy and implantation rates were not adversely affected \[[Table 4a](#T5){ref-type="table"}, [Graph 1](#F2){ref-type="fig"}\].

###### 

Clinical pregnancy, implantation rate, ongoing pregnancy rates relative to the indication for oocyte donation
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###### 

Clinical pregnancy, implantation rate, ongoing pregnancy rates relative to the number of embryos transferred
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![Clinical pregnancy, implantation rate, multiple pregnancy and ongoing pregnancy rates relative to the number of rmbryos transferred](JHRS-5-252-g007){#F2}

Clinical outcomes according to recipient diagnosis {#sec2-4}
--------------------------------------------------

The variables of clinical pregnancy rate, ongoing pregnancy and implantation rate showed no statistically significant difference between the recipients in the different diagnostic subgroups as shown in [Table 4](#T4){ref-type="table"}. Poor responders group included patients with advanced maternal age ≥ 40 years, a previous poor ovarian response (one or two episodes of POR after maximal stimulation), low AMH (\<1 ng/ml), low AFC (\<4-5) and small ovarian volume on baseline sonography. Usually presence minimal two criteria were considered essential before deciding for oocyte donation.

Past history {#sec2-5}
------------

There was no adverse pregnancy outcome in recipients with a history of endometriosis, previous myomectomy. [Table 5](#T6){ref-type="table"} shows the impact of various gynecological factors.

###### 

Clinical pregnancy, ongoing pregnancy and miscarriage rates relative to past history of gynecological diseases

![](JHRS-5-252-g008)

DISCUSSION {#sec1-4}
==========

In the current study recipient\'s age above 40 year, had a negative impact on embryo implantation efficiency and ongoing pregnancy. However, this effect of uterine senescence did not affect the clinical pregnancy rate. Miscarriage rate (MR) was higher in recipients above 40 years. The mean donor age for each of the recipient subgroups was similar (26 years). Average endometrial thickness was same in recipients less than 40 years and above 40 years (9.64 and 9.8, respectively). The Average no. of embryos transferred (\<40 years = 2.88, \>40 years = 2.89) and their quality was also same in each subgroup. The inverse relation between recipient age and pregnancy outcome seen in current study has been reported by many other investigators.\[[@ref2]--[@ref6]\] A large study of 17,339 recipient cycles aggregated by SART (Society for Assisted Reproductive Technology) and the CDC (Centers for Disease Control and Prevention) derived from donated eggs showed that Pregnancy Rate (PR) and Implantation Rate (IR) did not vary until patient age reached the '′late forties′' and decreased significantly from this time on (even more clearly from 50 years onward). In addition, the increase in MR was close to significant. The obvious disadvantages associated with analyzing data collected from a large number of centers (a lack of control over the protocols and documentation of the information used).\[[@ref2]\] A recent large single center study of 3089 cycles from Valencia concluded that the pregnancy and implantation rate were significantly lower from 45 years onwards and even worse after 50 years. In this series, the miscarriage rate increase was also significant.\[[@ref3]\] A significant decline in the implantation rate associated with increasing recipient\'s age has also been reported by other authors.\[[@ref1][@ref5]\] Diminished uterine receptivity is one attractive possibility for these results. This might be due to reduced uterine blood flow with increased age.\[[@ref6][@ref7]\] or a decreased sensitivity to progesterone effects.\[[@ref8]\] Histologic, ultrastructural, and biochemical changes like subepithelial extracellular matrix deposition, stromal angiosclerosis, which become more common with age.\[[@ref2][@ref6]\] The implantation rate, which is a far more sensitive and accurate dependent variable, was not analyzed in studies that denied an age related effect of the uterus.\[[@ref9]--[@ref13]\] However, ongoing surveillance is needed to ascertain any effect of recipient age on other clinical outcomes.

Endometrial thickness {#sec2-6}
---------------------

In the current study, pregnancy rate was maximum in cycles where the endometrial thickness measured ≥9 mm and least when it was less than 8 mm but it was not statistically significant. No pregnancies occurred in cycles where endometrial thickness was less than 7 mm. Multiple pregnancy rates and miscarriage rate was also not significantly different among groups. In a study of 343 recipient cycles studied over a period of 3 years, cycles where endometrium measured ≥9 had greatest pregnancy rate, significantly higher than in those cycles where ET was ≥8 mm. A thin endometrium of less than 6 mm resulted in poor pregnancy rate.\[[@ref12]\] In a study of 134 recipient cycles with discordant outcome, comparison between pregnant and nonpregnant subgroups showed that none of the pregnant recipients had endometrium less than 8 mm, whereas lining \<8 mm was found in six failed cycles (14.5%).\[[@ref14]\] However, in a large study of 3089 recipient cycles, no specific endometrial thickness significantly determined cycle prognosis in terms of PR,IR, or MR. Even a thin endometrium(\<6 mm) had good PR and IR, without an increased MR.\[[@ref3]\] These findings confirm data previously published by others.\[[@ref15]\] Pregnancies and live birth have been reported to occur even at 4 mm endometrium.\[[@ref12][@ref15]\] So the exact limit below which implantation is unlikely to occur has been hard to define. No significant association was found between endometrial thickness and implantation rate but pregnancy outcome was improved in patients showing an endometrial lining thickness \>8 mm.\[[@ref16]\] Endometrial pattern in artificially prepared cycles does not influence pregnancy prognosis.\[[@ref12]\]

Indication {#sec2-7}
----------

Oocyte donation is an invaluable therapeutic option for a growing list of clinical indications, yielding excellent results. In the current study, most common indication for oocyte donation was poor responders. Pregnancy outcome does not depend on the indication for oocyte donation.\[[@ref13][@ref17][@ref18]\]

Day and number of embryo transfer {#sec2-8}
---------------------------------

In the current study, day three embryo transfers showed an increase in clinical pregnancy and ongoing pregnancy rate as compared to day two transfer, but the difference is not statistically significant. Average numbers of embryos transferred in day three vs. day two group were 2.7 and 2.9, respectively. Embryo quality was constant. Mean age of the recipients in both groups was also same (37.5 and 37.6). The Cochrane review 2009 on day 3 vs. day 2 embryo transfer following IVF/ICSI has not shown any increase in live birth, although increase in clinical pregnancy rate was found.\[[@ref19]\]

Increasing the number of embryos transferred was associated with an overall significantly enhanced multiple pregnancy rates. Twin pregnancies were significantly higher when three embryos were transferred. There were no triplets when two embryos were transferred.\[[@ref16]\]

Previous history of myomectomy and endometriosis in the recipient has not affected the pregnancy outcome in our study. Endometriosis may be relevant in the context of a natural cycle, but its possible negative impact seems to be overcome by standard endometrial priming protocols used in OD cycles. The same may be true for adenomyosis.\[[@ref20][@ref21]\]

Other recipient-related variables with adverse affect on pregnancy outcome in OD programme, reported in literature include chemotherapy and radiotherapy,\[[@ref13]\] Asherman\'s syndrome,\[[@ref1]\] and hydrosalpinx.\[[@ref1][@ref17]\] Endometrial patterns, serum oetradiol levels, transfer difficulty are not studied in the current study, but none of these have been reported to be useful in predicting the success oocyte donation cycles.\[[@ref12][@ref14][@ref15]\] The relevance of a smoking habit and the exact influence of a high BMI is still understudy.\[[@ref6]\]

Limitation of current study is that pregnancies were followed only till 20 wk, which does not guarantee live birth. Also, pregnancy associated complications were not studied.

CONCLUSION {#sec1-5}
==========

Our study shows that lower implantation and pregnancy rates in recipients begin above the age of 40 years and become pronounced after the age of 45 years. A leading possibility is declining endometrial receptivity. Endometrial thickness is not a useful predictor of success in oocyte donation cycles however ideal endometrial thickness before transfer is found to be ≥8 mm. Transfer of two selected embryos reduces the occurrence of multiple pregnancies. Embryo transfer on day two or three does not influence the pregnancy outcome. Indication for oocyte donation, previous history of myomectomy and endometriosis in recipients do not affect the pregnancy outcome.
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